Effect of extracellular acidosis on 45Ca uptake in isolated hypoxic proximal tubules.
Recent in vitro studies have suggested that the presence of extracellular acidosis is protective against the development of oxygen-deprivation injury in several tissues. Because cellular Ca accumulation after renal ischemia may represent a major pathogenic event leading to cellular damage, the purpose of the present study was to examine the effect of extracellular acidosis on 45Ca uptake and desaturation in normal and hypoxic isolated rat proximal tubules. At pH 7.4, an increase in 45Ca uptake was observed in proximal tubules after 30 min of hypoxia. In addition, 45Ca desaturation was increased significantly in hypoxic tubules at pH 7.4. The alterations in 45Ca uptake and desaturation in hypoxic tubules at pH 7.4 were accompanied by significant signs of cellular injury as assessed by the amount of lactate dehydrogenase (LDH) released by the tubules at the end of the hypoxic period (22.5% above control tubules, P less than 0.01) as well as in morphological changes consistent with hypoxic cell injury. In contrast, when maintained at pH 6.9 throughout the study, no difference in 45Ca uptake or desaturation was observed between the control and hypoxic tubules; the hypoxic proximal tubules exhibited a smaller increase in LDH release (12.7% above control tubules) and did not develop the morphological changes observed at pH 7.4. Thus, during hypoxia and reoxygenation at pH 7.4, the increased 45Ca uptake may contribute in part to cellular injury in rat proximal tubules.